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QUARRY ACCIDENTS IN THE UNITED STATES DURING THE 
CALENDAR YEAR 1919. 


By Wurm W. Apams. 


INTRODUCTION. 


According to reports received by the Bureau of Mines from quarry 
operators throughout the United States, there was a slight decrease 
in the fatality and injury rates at quarries in 1919 as compared with 
the year before. The records show that 1.93 men were killed and 
144.20 were injured out of every thousand workers employed in 1919, 
and 2.11 killed and 147.07 injured per thousand employed in 1918. 
These rates are based upon the number of men reported employed, 
and are converted to the equivalent number of 300-day workers. 

The tables presented in this report for 1919 are based on returns 
from 1,724 operators who actually worked their quarries during 
the year. The number of employees reported was 75,505, of whom 
123 were killed and 9,199 injured. The quarries were operated an 
average of 253 days or a period of time equivalent to 19,138,308 
man-days for all employees. The latter figure indicates an increase 
in the working time of more than 7 per cent over the previous year, 
thus making the slight decrease in the fatality and injury rates 
during 1919 all the more gratifying. 

Special tables are presented to show accident rates at quarries 
producing building stone and at those producing crushed stone. 
Special tables have also been prepared to show more in detail the 
causes of accidents attributed generally to the use of explosives, 
haulage equipment, and machinery. 


Number of men sl ato days’ work performed, and number of men killed and injured at 
all quarries in the United States, 1913 to 1919. 


. | Number injured, 


days 
Actual 
active. number. 


115.14 
134. 58 


147.07 
144.20 


17, 785, 504 
19, 138, 308 


uo 


Google 


6 QUARRY ACCIDENTS IN UNITED STATES, 1919, 
ACKNOWLEDGMENTS. 


The Bureau of Mines gladly acknowledges the hearty cooperation 
of quarry operators throughout the country whose voluntary reports 
of accidents at their properties furnish the basis of the statistical 
tables herein presented. The author acknowledges the assistance of 
Miss Lillian Chenoweth, of the Bureau of Mines, in the compilation 
of the figures presented. 


SCOPE OF STATISTICS. 


The tables in this report have been compiled by the Bureau of 
Mines from reports received directly (except in California) from 
operators of quarries, and represent all stages of the quarrying 
industry. The statistics, therefore, are thoroughly representative, 
although perhaps not complete for the entire industry. 

The Bureau of Mines is authorized to collect data relating to acci- 


dents at mines and quarries, but there is no Federal law compelling. 


operators to render such reports. The reports received from opera- 
tors are voluntary responses to the bureau’s requests for information. 
However, the promptness with which most of the operators responded 
to the bureau’s inquiries indicates their realization of the importance 
of accuracy in statistical portrayals of the hazards of the industry 
in which they are engaged. It is manifestly highly advisable that 
full and accurate data concerning quarry accidents be reported by 
operators, not only as an aid to all persons interested in the study 
and prevention of such accidents, but also to assist State compensation 
commissions and other insurance bodies in arriving at premium rates 
that will be fair and equitable to the industry. 

The statistics tabulated represent 1,724 operators of producing 
quarries, or 104 more than in 1918, and the number of men employed 
also shows an increase, thus indicating a partial recovery from the 
war-time conditions prevailing in 1918. 

The Bureau of Mines will be glad to receive suggestions from 
quarry operators and other persons interested in quarrying as to 
the form in which statistical data can be presented most effectively 
and as to methods of making these data of most use to the quarry 
industry. 

CLASSIFICATION OF INJURIES. 


Many of the States have in recent years enacted compensation laws, 
and in order to conform with their classifications the bureau’s classi- 
fication of serious and slight injuries has since 1915 been on a 14-day 
(2 weeks) basis. Details by States and causes are given in Tables 23 
and 24. 

The classification and the number of injuries in each group since 
1915 are as follows: 
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Comparison of quarry accidents, 1915 to 1919. 


Injury. 1915 1916 1917 | 1918 


i Fatalicc.ctcccp cat se ch oscatdus thedetasegebntoaetess 173 131 
2. Serious (time lost, more than 14 days): 
A. Permanent disability— 
Totala 26 10 
Partial > wie 446 354 
B. Others B 2,194 2, 266 
3. Slight (time lost, 1 to 14 days, inclusive). . -j 78 10, 761 10,612 
Total........ re eit 13,600 | 13,373 
Men employed 90, 797 | 82, 290 


@ Permanent total disability.—Loss of both legs or arms, one leg and one arm, total loss of eyesight, paralysis, 
or other condition permanently incapacitating workman from doing any work of a gainful occupauion. 

b Permanent partial disability.—Loss of one foot, leg, hand, eye, one or more fingers, one or more toes, any 
ailoewrica where ligaments are severed, or any other‘injury known in surgery to be permanent partial 

isability. 


QUARRIES CLASSIFIED. 

The quarries are classified according to the kind of rock, as follows: 
Cement rock, granite, limestone, marble, sandstone and bluestone, 
slate, and trap rock. Separate statistical tables are presented for 
each group and for all groups combined. The tables show the 
number of persons employed and the total number of days the 
employees worked as well as the number of accidents, thus making 
it possible to base fatality and injury rates throughout this report 
on a uniform number of days during which the workmen were 
exposed to the hazards of their occupation. 

A summary of the more important figures for all quarries in the 
United States during the years 1919 and 1918 is given in Table 1. 
The causes of the accidents are shown in Tables 4, 5, and 25 and the 
percentage of accidents due to any one cause is given in Table 15. 
Wherever possible, comparative figures for previous years are given. 
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Taste 1.—All quarries: Men employed and number killed and injured, by kind of 
quarry, during the years ended Dec. 31, 1919 and 1918. 


1919. 


Or- 

ows. | phans, 

9, 446 29 

10, 466 14 

39, 854 79 

4,006] 3,920) 2] .51} 205] 75.26 }.......).. 2 

3, 630 4 

3,373 7 

4,730 1 
75, 505 134 - 


904 
909 
873 
414 
536 
690 
, 006 
332 


GRANITE QUARRIES. 


The figures for granite quarries, by causes and States (Tables 7 
and 8), are compiled from reports of 301 operators, employing 10,466 
men, of whom 7,380 were employed in and about the quarries and 
3,086 at outside works. When reduced to a 300-day basis the total 
number of full-time workers becomes 8,829, and the accident rates 
are based on this figure. The average number of days the quarries 
were in operation during the year was 253. The total reported 
deaths and injuries due to accidents are as follows: Number of deaths, 
16, or 1.81 per 1,000 (300-day workers); number of injuries, 1,101, or 
124.70 per 1,000 (300-day workers). The fatality rate (Table 1) 
shows a decrease from the preceding year, but the nonfatal injuries 
are slightly higher. 

LIMESTONE QUARRIES. 


The figures for limestone quarries, by causes and States (Tables 9 
and 10), are compiled from the reports of 952 operators, employing 
39,854 men (33,055 300-day workers), of whom 27,248 were employed 
in the quarries and 12,606 outside of the quarries. The average 
number of days worked was 249. The total reported deaths and 
injuries due to accidents are as follows: Number of deaths, 65 or 
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1.97 per 1,000 (300-day workers); number of injuries, 4,431, or 134.05 
per 1,000 (300-day workers), showing an increase in the fatality rate 
and s decrease in the nonfatal injury rate as compared with 1918. 


SANDSTONE AND BLUESTONE QUARRIES, 


The figures for sandstone and bluestone quarries by States (Tables 
11 and 12) are compiled from reports of 183 operators, employing 
3,630 men, of whom 2,667 were employed in the quarries and 963 
outside of the quarries. The total number of employees reported, 
when reduced to its equivalent of 300-day workers, becomes 2,622, 
and the ratios are based on this figure. The quarries were in opera- 
tion an average of 217 days during the year. The total reported 
deaths and injuries due to accidents are as follows: Number of 
deaths, 2, or 0.76 per 1,000; number of injuries, 346, or 131.96 per 
1,000 (300-day workers). 


CEMENT-ROCK QUARRIES, 


The cement-rock quarries (Tables 13 and 14) are represented by 
76 operators, who employed 9,446 men, of whom 3,413 were employed 
in the quarries and 6,033 employed in mills and other outside works. 
The total number of employees, reduced to a 300-day basis, is equiva- 
lent to 9,038 full-time workers, and the accident ratios are based on 
this figure. The plants were active 287 days. The total reported 
deaths and injuries due to accidents are as follows: Deaths, 24, or 
2.66 per 1,000; and injuries 2,093, or 231.58 per 1,000 (Table 1). 
The apparently higher ratio of injuries in the cement-rock quarries 
as compared with other quarries is probably a result of many cement 
quarries being worked by companies that keep better records and 
render more detailed reports. Many small quarry operators keep 
no record of injuries, hence the seemingly small number of non- 
fatal accidents in some of the other groups. 


MARBLE, SLATE, AND TRAP-ROCK QUARRIES, 2 


Table 2 shows the causes of accidents at quarries producing dif- 
ferent kinds of stone; Table 13 shows for each State the number of 
employees and the number of days the quarries were in operation, 
together with the number of fatalities and injuries. The causes of 
fatal accidents at marble, slate, and trap-rock quarries are shown 
by States in Table 14. 

20546°—21——2 
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Taste 6.—All quarries: Fatalities and injuries per 1,000 300-day workers employed, 
by States, during the year ended Dec. 31, 1919. 


In and about quarry. In outside works. 
State. is hope’ aie 

soo-day |Xilled.| Injured.} soy aay |Killed.| Injured. 

workers, workers, 
Alabama................- 1,018 & a) ey p< Jk ee! 
Arizona... i eee: SK 7 J... -65f 151 ]....... 
Arkansas 164 . 560 59]....... 
California................. 1,014 
Colorado..............+0-- esueaay 
Connecticut srablozane . wasee} i 53 449 f...222, 


Tinie. s assrscasccce ot 
Indiana... 
TOWOS 0. Se scjenvewovnds ook 


RANKS: os save sasses cases? 
Kentucky.csceccassiaccves: 
Maine sess. cee ceases ces 


Maryland. 
Massachus: 
Michigan... 
Minnesota. . 
Missouri. . 


Nebraska,..........---.2- . . to ees 
New Hampshire. - 
New Jersey... 
New Mexico. . 
New York.... 
North Carolina. 
Ohio......-..- 
Oklahoma. . 
Oregon.....-- 
Pennsylvania... 
Rhode Island. 
South Dakota 


Tennessee... 


- 96 
-60 
. 21 
02 
06 


Vermont 
Virginia. ..... 
Washington. . 


West Virginia 
Wisconsin. . 

oming. . 
Other States... ........... 


Total, 1919......... 
Total, 1918... 
Total, 1917.. 
Total, 1916.. 
Total, 1915.. 
Total, 1914.. 
Total, 1913.. 
Total, 1912.. 
Total, 1911.. 


> 


RYNNE DED 
BNSLESBrs 


@ Not segregated prior to 1915. 
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TABLE 12.—Sandstone and bluestone quarries: Fatalities, by causes and States, during the year ended Dec. 31, 1919. 
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TaBLE 14.—Cement-rock, marble, slate, and trap-rock quarries: Fatalities, by causes and States, during the year ended Dec. $1, 1919. 
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ACCIDENTS BY PRINCIPAL CAUSES. 


Table 15 compares the percentage of accidents from various causes 
in the quarries and at outside works. The first column shows the 
percentage of fatalities for the entire industry and the second column 
the percentage of accidents in the quarries on the basis of the total 


number of accidents occurring therein. 


The percentage of accidents 


due to various causes outside of the quarries is also shown. Such 
percentages are more nearly in keeping with the true hazard of each 
branch of the industry than are those in the first column, which are 
based on the industry as a unit. 

Particular attention is called to Tables 23, 24, and 25. The first 
two classify the accidents according to the degree of disability of the 
injured person, and Table 25 further segregates the different classes 
of accidents by the kind of quarry in which they occurred. 


TaBLE 15.—All quarries: Causes of fatalities and injuries, showing percentage due to 
each cause and corresponding rates per 1,000 300-day workers employed during the year 
ended Dec. $1, 1919. 
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FALLS OR SLIDES OF ROCK. 


Falls or slides of rock or‘ overburden (Table 15) have for several 
years been the most prolific source of fatal accidents at quarries, but 
in 1919 were responsible for 16.67 per cent of the fatalities, which is 
less than the number due either to haulage equipment or explosives. 
Nonfatal injuries caused by falls or slides of rock constituted 11.13 
per cent of the total and were less numerous than those due to han- 
dling rock at the face, to haulage, or to flying objects. 


EXPLOSIVES. 


The largest number of fatalities due to any one of the 15 causes 
enumerated was from explosives (Table 15), which represents 26.67 
per cent of the total. Of the total number of nonfatal injuries only 
2.90 per cent was due to explosives. Table 16 gives further details 
regarding accidents caused by explosives and indicates that premature 
shots caused the largest number of both fatal and nonfatal injuries. 


Tasie 16.—Fatalities and injuries due to explosives during the year ended Dec. 31, 1919. 
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HAULAGE. 


Next to explosives, haulage accidents in and about quarries resulted 
in a larger number of deaths than that due to any other cause (Table 
15), the number being 19, or 21.11 per cent of the total due to all causes. 
Only 11.51 per cent of the injuries were caused by haulage accidents 
the number being less than that due either to handling rock at the 
quarry face or to flying objects. Table 17 segregates the haulage 
accidents at the quarries proper from those at outside works, and fur- 
ther indicates the number due to hand and animal haulage, mechan- 
ical haulage, and railway cars and locomotives. 

Of the total number of accidents at outside works, haulage was 
responsible for 27.28 per cent of the fatalities and 8.52 per cent of the 
injuries. 

It will*be noted that of the total number of haulage accidents in and 
about the quarries (Table 17) mechanical haulage and railway cars 
caused 84 per cent of the fatalities and 71 per cent of the injuries; 
whereas at outside works 89 per cent of the fatalities and over 69 per 
cent of the injuries were due to such accidents. 


TasLe 17.—Latalitics and inj: ries due to haulage @ during the year ended Dec. 31, 1919. 
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MACHINERY. 


Of the accidents in and about the quarries, 13.34 per cent of the 
fatalities and 8.70 per cent of the injuries were caused by machinery 
(Table 15); whereas at outside works 21.21 per cent of the fatalities 
and 15.21 per cent of the injuries were due to the same cause. Further 
details of accidents from machinery are given in Table 18. 


TABLE 18,.—Fatalilies and injuries die to machinery during the year ended Dec. 31, 1919. 
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ACCIDENTS IN BUILDING-STONE QUARRIES AND CRUSHED-STONE 
QUARRIES. 

As different classes of stone—for example, building stone and 
erushed stone—are produced at quarries, the methods of quarrying 
must vary, especially as regards blasting, handling, and transporting 
the quarry product. In handling building stone much care has to 
be taken to insure minimum breakage. Furthermore, in the pro- 
duction of building stone the least possible amount of explosives 
must be used to prevent shattering. At quarries producing crushed 
stone, on the other hand, the excessive use of explosives is advan- 
tageous, because it makes a large proportion of fragments that may 
require no further breaking; also, explosives are used to break ex- 
ceedingly large pieces, so that they will go through the crusher with- 
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out further reduction by sledging. Consequently, there is a wide 
difference in the amount of explosives used to produce these two 
classes of stone. Stone to be used as a crushed product will require 
no care to prevent breakage—in fact, the more breakage the better— 
and for this reason also the accident hazard is undoubtedly greater. 

In order to compare the accidents in these two branches of the 
quarry industry, the accident reports of representative companies 
producing building stone, employing 6,969 men (6,688 300-day 
workers), and those producing crushed stone, employing 11,053 men 
(9,852,300-day workers), were tabulated, as shown in Tables 19 to 22, 
inclusive. In compiling the figures no reports were used which did 
not seem to be complete and to show the operator’s interest in the 
matter of accident records. Therefore the figures in these tables 
should be fairly representative of these two branches of the industry. 

The fatality and injury rates are based on the number of 300-day 
workers, as shown in Table 20. The fatality rate in the quarries 
producing building stone was 2.15 per 1,000, as compared with 4.23 
per 1,000 at those producing crushed stone. The difference in fatality 
rates in the outside works is similar, the figures being 0.77 for building 
stone and 1.43 for crushed stone. The nonfatal injuries in the build- 
ing stone quarries were 136.93 per 1,000 (300-day workers), whereas 
in the crushed-stone quarries they were 240.37 per 1,000 (300-day 
workers). The nonfatal injuries in the outside works handling build- 
ing stone were 109.48 per 1,000, as compared with 169.43 per 1,000 
in the crushed-stone industry. 

The principal cause of injuries at quarries producing building stone 
was flying objects, followed by machinery, and handling rock at the 
face. At the outside works of building-stone quarries most of the 
injuries were from handling rock by hand and from flying objects. 

At quarries producing crushed stone the major causes of nonfatal 
accidents were handling rock at the face, flying objects, and haulage, 
in the order named. At the outside works of crushed-stone quarries 
the principal causes of injuries were machinery, and falling objects. 
Table 20 shows the fatality and injury rates for the two groups, 
building stone and crushed stone, as divided among the granite, lime- 
stone, marble, and sandstone quarries. Table 21 shows the accidents 
by causes as well as by industrial groups. The fatal and nonfatal 
injuries are also segregated. 
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TaBLE 22.—Building-stone and crushed-stone quarries: Injury rates, by causes, 
at selected quarries, compared on a 300-day basis, 1916 to 1919. 


Building stone. Crushed stone. 


Cause. 
1917 1918 


In and about quarry: 
1. Falls or slides of rock or over- 


burden .3..2<2-s.- 600 waaeaoe 6.23 7.05 5.36 8.18 22.79 
2. Handling rock at face 39.97 | 31.01] 16.45 21.18 37.91 
3. Timber or hand tools. 16. 87 7.75 2.50 6.29 8.27 
4 Explosives....... 3.89 4.93 6.44 6. 08 3.63 
5, Haulage........ 5.19 -70 4.29 28.94 34. 28 
6. Falls of persons..............-. 9.34] - 9.87] 11.08 10. 48 13.71 
7. Falling objects (other than 1 

and 2)...... cnc c wean eencce|sccccsos essseace| B16 9.30 15.73 15.53 
8. Flying objects... 31.41 | 40.17] 29.67 22.85 37.51 
0; Blectricity:scsscaascsssecaeces| 2B) losedves -| 1.41 3.93 ot 3.02 
10. Drilling and channeling (by 

machine or pada Seteans 21. 28 4.93 7.51 9. 02 12.10 
11, Machinery.......... 22.32] 21.85 | 17.16 20.13 23.59 
12. Nails, s splinters, ete... ; 70 2.15 2.52 2. 62 


ry Boiler and air-tank explosions. 
. Burns 


Total injured in and 
about quarry......... 
Number of 300-day 
workers in and about 
QUAITY évicsscsvesecase 4, 664 


In outside works: 
16; Haulage: .<.5sscsecscsscaceces 7.68 
17. Machinery....... 


19, Nails, splinters, ete.. 
20, Electricity........... 
21, Falls of persons.......... ¥ 
22. Falling objects (rocks, tim: 

Dare; Cte!) =: .ccsascesee 16.01 
23. Flying objects......... 
24, Handling rock by hand.. 
95.‘ BUIMS. :cochscnscesscas 
26, Other causes. 


ERRBSV 


pS Beabex 


S85 
SSSR 


BSSBR SSNSLSE 


= 


Bye 


works 


works 


Grand total injured... 
Grand total day 
workers............-- 9,349 
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TasBie 23.—All quarries: Injuries, classified by States and character of disability, during 
the year ended Dec. 31, 1919. 


Nonfatal injuries. 


State. Fatal. Permanent disability. 


Total 
nonfatal, 


Temporar 
disabliity. Slight. 


Total.a Partial. 


Kansas. 
Bentuckyicc. sss esccsssescwess 
Maine: 22000 ceseweeevece cesses 


RO OOND eee 


New Hampshire. ...........2-|.....cecececfeoeeeeseeeee 
New Jersey. .......-.-.2+--0-- 3 
New Mexico...........5.52005-|sescccceceee 


Z 
é 
Q 
g 
e 


Pennsylvania...........------ 24 
Rhode Island. .........-..----|- whesaesecey 


TENDCSSOO. Sc ccsccscszactcssese|| | A beccacdeceds 
TOXAS: <.apvdsscecsssseses eases 


Virgitiazcccccsusicasssveaeonss|, [towne sacen 
Washiugton........2-......20- 
West Virginia................. 
Wisconsin, <..<.5cesaccees cases 


a Permanent total disability.—Loss of both legs or arms, one leg and one arm, total loss of eyesight 
paralysis, or other condition permanently incapacitating workman from doing any work of a gainful 
occupation. 

o Permanent partial disability.—Loss of one foot, leg, hand, eye, one or more fingers, one or more toes. 
any dislocation where ligaments are severed, or any other injury known in surgery to be permanent 
partial disability. 

¢ Time Jost, more than 14 days, 

@ Time lost, 1 to 14 uays. 
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Tav.e 24.—All quarries: Injuries, classified by character of disability, during the year 


Dec. 31, 1919. 


1. Falls or slides of rock or overburden... 
by Handling rock at face 

3. Timber or hand tools.................. 
4. Explosives: 


oa = 
ope 


Delayed blast. . 

) Miscellaneous. .........2.-e0seeee- 

5. Haulage: 
(a) Hand and animal. 


b) Mechanical............. 7 

c) ier pede a and locomotives. .... 
alls of 

(a) es 


g into, Loni from surface, 


GETS OCS s 5 Scmcatessvenesencetie 
Falling Obi ts (other than 1 and eee 
A ing objects: 

From sledging..........scscsessese 
&) oi Others. ...... becacveccevceunsesese 
lectricity: 
(a) Direct contact with trolley pi 
@ Bar or tool striking trolley wire. 


= 


) Contact with motor.......... 
Gy Othereecoc. ootassnctadsacseeetscee 
10. Drilling and channeling (by machine 
OC NAIA). 6. 8. ccnccce Hewenes awa Renee 
11, Machinery: 
(a) Hoisting cables and attachments. . 
(b) Guys, cranes, derricks, and attach- 
pt SEP Aree Seen 
(c) Pumps and hoisting be pp i 
4 Steam shovels...... 
e) Other machinery 
12, Nails, splinters, ete........ 
13, Boiler and air-tank explosions. 
urns 


16, Haulage: 
a) Hand and animal 
b) Mechanical.............. 
(c) Railway cars and locomotives. .... 
17. Machinery: 


(a) noe cables and attachments. .|. 


(b) G piel cranes, derricks, and attach- 


(c) Pumps and hoisting engines. 


Digitized by Google 


Nonfatal injuries. 


Permanent dis- 


Fatal. ability. Tem 
rar Slight.¢ Total 
omega to owe c nonfatal, 
Total.c | Partial.> 


B GES auxesncomte 882 
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B pica 83 8 
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TasLe 24.—All quarries: Injuries, classified by character of disability, during the year 
led Dec. 31, 1919—Continued. 


Nonfatal injuries. 


Permanent dis- 


Causes, Fatal. ability. 


Tem) e 
rary = 
abllity. 


Total. | Partial. 


20. Electricity: 
{93 Direct contact with trolley wire...|........-. pw desaanueleapecacnszs 1 4 
b) Bar or tool striking trolley wire bactowasenclasse do hebs esas csonad 0 
(¢) Contact-with motor: <icivcsesecacaleececaban Usestocecerlebveseanas DB hees eee Sol 2 
1 12 51 
21. 2 69 281 
22. Falling objects (rocks, tim ll 67 369 
23. Flying objects: 
a) From sledging. 3 3 9 97 
b) From crushing. 1 2 28 
0) Others-000.522. 3 24 308 
24. Handling rock by h 6 61 302 
25. Burns....... 1 34 180 
7 81 584 
65 598 - 
225 1,612 


@ Permanent total disability.—Loss of both legs or arms, one leg and one arm, total loss ofeyesight, paralysis 
or other condition permanently incapacitating workman from doing any work ofa gainful occupation. 

6 Permanent partial disability. —Loss of one foot, leg, hand, eye, one or more fingers, one or more toes, any 
rpcarttely where ligaments are severed, or any other injury known in surgery to be permanent partial 

sability. 

¢ Time lost, more than 14 days. 

d Time lost, 1 to 14 days 
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QUARRY AND MINE ACCIDENTS COMPARED. 


Table 26 shows the number of men employed and number killed 
in the quarries and in the coal and metal mines of the United States 
during the nine-year period 1911 to 1919, with the fatality rate 
based on the actual number of men employed and the time worked. 
It also compares these industries on the equal 300-day basis. 

Table 27 shows the percentage of fatalities by principal causes, 
for comparative purposes, in quarries, metal mines, and coal mines. 


TABLE 26.—Quarries, metal mines, and coal mines: Comparative statement of 
Jatality rates based on actual number of men employed and the equivalent in 300-day 
workers, by years, 1911 to 1919. 


Quarries. Metal mines. 
Number killed Number killed 
Number employed. per 1,000 em- | Number employed. per 1,000 em- 
Year. | ployed ployed. 
wai Killed. ae Killed. 
2 quiva- | quiva- 
Actual lent in yes re mouial eg Seca ae oey 
= number, | 300-day F asis. #number, | 300-day ; asis. 
| workers, basis. workers. basis 
= | | 
110,954 | 84,417 188 | 1.69 { 2.23] 165,979 | 156, 089 695 | 4.19 4.45 
113, 105 93, 837 213 188 2.279 169, 199 161, 662 661 3.91 4.09 
106, 278 87,141 183 1.72 2.10} 191,276 | 183,593 683 3. 57 3.72 
87, 936 68, 187 180 2.05 2.647 158,115 | 142,619 559 3.54 3. 92 
100, 740 AAT 148 1,47 1.80] 152,118} 141,997 553 3. 64 3. 89 
90, 797 76, 457 173 1.91 2. 26 685 | 192, 455 697 3. 41 3. 62 
82, 290 71, 525 131 1.59 1.83 | 200, 579 192, 085 852 4,25 4.44 
65, 332 59, 285 125 1.83 2.11 182, 606 181, 006 646 3.54 3.57 
i 4 123 1. 63 1.93 [| 145,262 | 136, 468 | 3.22 3.43 
Coal mines. Total, quarries and mines. 
Number killed Number killed 
Number employed. 3 Number employed. | per 1,000 em- 
Year. ployed. 
Killed = 
Equiva- quiva- 
Actual | lentin Actual | lentin Actual | so9.day 
number. | 300-day basis, basis. 
workers. 
Wi wssssz 728,348 | 534,122 | 2,656 3.65 4.97 4.57 
1912 335355 722,662 | 541,997 3.35 4. 46 4.13 
pt} bs Be 747, 644 593, 131 3. 73 4.70 4.23 
1914....... 763, 185 526, 598 3. 22 4. 66 4.33 
1915....... 734,008 | 511,598 3. 09 4.44 4.04 
1) Ee 720, 971 565, 766 3.09 3. 93 3.71 
Cy Cee! 757,317 | 634, 666 3. 56 4.25 4.10 
1918....... ,426 | 654,973 3.38 3.94 3. 74 
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TaBLe 27.—Quarries, metal mines, and coal mines: Principal causes of fatali- 
ties, showing percentage due to each cause, by years, 1911 to 1919. 


Cause of death. 


watt | 
1911. 
Dic satoceas 25.63 | 26.60 | 20.21; 8.51) 1.07) 9.04)....... 9.04 | 100.00 
Metal mines....... 32.52 | 11.22] 7.63 | 15.39] 2.45 | 3.16]....... < 100. 00 
Coal mines........) 47.40 | 6.02] 17.13} 1.28] 3.73] 1.51 | 13.74] 9.19 | 100.00 
1912. 
Quarries.......... 17.37 | 22.08 | 27.70 | 8.92{ 1.87 | 11.74)]......./ 10.33 | 100.00 
Metal mines....... 34.49 | 14.22 | 10.28 | 13.92} 3.78] 3.78 |.......| 19.52 | 100.00 
| Coal mines........ 49.03 | 6.08] 19.14! 1.36] 3.64] 1.65] 11.90] 7.11 | 100.00 
1913. 
Quarries..........| 14.75 | 24.04 | 23. 9.29 | 2,73 | 12.57 |.......| 13.12 | 100.00 
Metal mines...... 34.70 | 13.03 | 12.88 | 12.30) 3.81] 4.39 ]....... 18.89 | 100.00 
Coal mines........ 45.39} 4.95} 18.31 | 1.80) 3.16] 1.80] 18.45 | 6.14 | 100.00 
1 1914. 
| Quarries..........| 29.45 | 19.44] 18.33 | 12.78 | 1.67] 6.11 ].......| 12.22 | 100.00 
Metal mines. ......] 36.32 | 10.73 | 10.20 | 16.10 | 3.04] 2.50 |......./ 21.11 | 100.00 
Coal mines........| 46.09 | 5.95 | 18.79 | 2.85 | 4.07] 1.87] 14.22] 6.16] 100.00 
1915. 
Quarries.......... 30.40 | 18.92 | 15.55 | 11.48 | 2.03) 9.46 |.......| 12.16 | 100.00 
Metal mines. ......| 36.71 | 14.10 } 10.49 | 15.91 | 2.53] 1.99 ]....... 18.26 | 100.00 
Coal mines........| 47.55 | 6.83 | 18.64] 1.37) 4.36] 1.68] 13.40| 6.17 | 100.00 
1916. 
Quarries.......... 19.66 | 8.09) 4.05 | 16.76 |.......] 16.18 | 100.00 
Metal mines. . A 10.04 | 14.64] 3.73] 2.58 }....... 23.96 | 100.00 
Coal mines........ 20. 89 1.39, 4.36] 1.89] 10.15] 6.92 | 100.00 
1917. 
Quarries.......... 03 | 24.43 | 11.45 | 1.62 | 15.27 |.......] 12.98 | 100.00 
Metal mines... -| 26. ty 10.33 | 13.15 | 2.23 | 2.00 ]....... 36.85 | 100.00 
Coal mines........ i . 22.11 -96 | 3.52] 2.34 | 13.43] 8.34] 100.00 
1918. 
Quarries.......... i 13.60 | 24.80 | 12.00 | 3.20 | 14.40 |......./ 17.60 | 100.00 
Metal mines. . : F 13.78 | 13.00 | 12.85 | 3.87 | 3.25 |.......] 23.53 | 100.00 
Coal mines 5.24 | 24.20 -81{ 3.99] 2.21] 5.01] 8.41 | 100.00 
| 
1919. | 
Quarries.......... 19.51 | 25.20] 6.51 | 4.07] 16.25 |.......| 186.27 | 100.00 
Metal mines. . 10.36 | 10.90 | 16.02 | 3.42] 4.27 |....... 16.67 | 109.00 
Coal mines 8.89 | 20.37 86) 3.41 8.24 100. 00 
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SUMMARY OF QUARRY STATISTICS, 1911 TO 1919. 


Tables 30 to 34 present a summary of the annual labor and acci- 


dent data covering the quarry industry in the United States since 
1911, the first year for which information of this character was 


obtained by the Bureau of Mines. 


TaBLE 30.—Number of active operators, by States, 1911 to 1919. 


Number of active operators. 


State. 
1911 1912 | 1913 1914 1915 
29 31 28 25 25 4 
13 9 13 8 8 5 
36 17 14 16 12 13 
122 113 112 96 70 
39 42 41 38 22 24 
49 49 45 42 25 2 
(2) (2) 7 8 9 5 
34 38 32 30 27 22 
17 16 14 9 10 8 
90 86 7 70 64 52 
102 94 82 82 72 59 
69 54 45 43 34 28 
68 66 54 45 38 33 
88 B 66 62 54 38 
63 66 52 51 37 25 
64 56 54 45 46 40 
122 121 108 106 90 7 
32 31 33 30 26 22 
76 62 62 63 49 38 
134 107 112 111 82 71 
15 14 13 12 11 8 
12 0 15 15 7 6 
27 27 31 24 21 
81 92 80 7 65. 52 
10 8 5 
181 178 138 161 149 
7 24 24 
193 1 163 167 
19 16 13 19 
18 16 13 19 
735 710 675 
16 15 15 15 
21 19 18 2B 
75 59 | 56 55 
41 42 | 41 38 
32 7 B 21 
94 79 
72 69 | 67 69 
28 25 | 24 26 
46 43 40 45 
136 114 113 105 
9 3 3 5 
21 26 20 19 
3,163 | 2,941 | 2,729] 2,674 


@ Included in other States. 
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66 QUARRY ACCIDENTS IN UNITED STATES, 1919. 


UNIFORMITY OF STATISTICAL RECORDS. 


As an aid in the general effort to present complete and uniform 
statistical data regarding accidents in the mineral industries, the 
Bureau of Mines has prepared a printed form which may be used as a 
daily record of accidents at quarries. Similar forms have been pre- 
pared for coal mines,.metal mines, and metallurgical plants. The 
blank form for recording quarry accidents is indicated by the insert 
opposite this page. A reasonable supply of these forms will be sent 
to the owner or operator of any quarry who desires to use it. 

Such a record will also facilitate the work of quarry operators who 
are called upon to render annual reports of accidents and other data 
relating to the quarry industry. 

Requests for copies of this form should refer to Form No. 6-843 
(see figure 1) and be addressed to the Director, Bureau of Mines, 
Washington, D.C. 
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